The purpose of this work was the study of the formation process of Newtonian drop in a continuous non-Newtonian fluid. This process was numerically studied by entering liquid into a submerged orifice in a cylindrical vessel. The simulations were carried out using SOLA-VOF method. In this code, the complete motion equations were predicted two dimensions and using finite difference method. In addition, power law model was used to simulate a non-Newtonian fluid. In this research, the effects of orifice diameter and Newtonian fluid flow rate were studied on the formation of the drop, size and its formation time.
INTRODUCTION
Systems such as droplets and bubbles are an important research topic. The behavior of these systems are depends on the stresses between the two-axial, inertial, surface tension, gravity and pressure gradient between the two fluids, and in the areas of mixing, fermentation, separation, transfer of materials in the chemical industry, oil and gas extraction, cooling, color and printing Used with spray nozzles 1, 2 . So far, various studies were done using numerical, analytical and laboratory methods for investigating the behavior of multifaceted systems including various fluids. The continuous phase properties have a great influence on the formation and size of the droplet. Many researchers studied the drop formation process and its hydrodynamics 3, 4, 5 . There are several laboratory studies and theory for the formation of drops in a continuous phase. The results are in good agreement with the analytical and numerical results. Itoh et al., (1980) examined the formation of droplets in a parallel or perpendicular to a nozzle and obtained an experimental relationship based on experimental data. They found that the size of the droplet is much smaller for the flow of the nozzle perpendicularly from a parallel flow 6, 7, 8 . Tsug et al., (1983, 1981 ) studied the effect of the velocity of a horizontal fluid flow in a bubble size and expanded their model to form a bubble in a fluid in order to account for the effect of fluid flow velocity. Over the past decade, it was proved that computational methods are an effective tool for studying the processes in which a multiphase flow takes place. Multiphase flow along the surfaces is a common phenomenon in industrial processes, for example, catalytic processes, phase dispersion, brief Communication boiling and cavitation, etc. Different methods have been developed to detect fuzzy surface in free-surface flows. They include marker and cell methods, front tracking, Boltzmann's grid, surface and flow volume sets 9, 10, 11 . In most of the above methods, there are severe disadvantages, such as the need for large amounts of computer memory or long calculation times, making it difficult to apply these methods. However, the fluid volume method was provided by Hirt and Nichls (1981) . This method was recently used well to calculate various multiphase flow conditions. Hoffman et al., 
simulated the form of droplets in a cavity on a pulsed screen using a fluid volume method. For them, the computational range was two-dimensional and symmetric. Richard et al., (1995) simulated the formation of droplets in liquid-liquid systems before and after fusion conditions 13, 14 .
In this work, we study numerically the drop formation process using the SOLA-VOF in non-Newtonian fluids. The influence of physical parameters as orifice diameter and liquid inlet velocity is studied on the drop diameter and the time of drop formation.
Simulation of drop formation
In this work, it was modified SOLA-VOF computational code to use for the process of drop formation in non-Newtonian fluids. In fact, the motion equations were solved with considering the non-Newtonian fluid equations (power law) and also suitable boundary conditions for the drop formation process by the finite-difference method. Finally, it was corrected SOLA-VOF computational code. The following equation was used for the power law model 15 .
The drop formation process was simulated in a cylindrical container with an orifice submerged in a non-Newtonian fluid (power law model). This container was with a diameter of 8 cm and a height of 10 cm that it was filled by a non-Newtonian fluid with height of 6 cm. At the end of the container was an orifice with a diameter of 3 mm or 5 mm, which was fed into a constant flow rate of Newtonian fluid.
RESULTS AND DISCUSSIONS
In this study, two cases were investigated. In the first case, hole diameter was about 3 mm and in the second case, it was 5 mm. The superficial velocity in the hole was 1, 5, 10, and 20 cm/s. 4-1) Effect of liquid flow rate on drop diameter. Tables (1) and (2) show the effect of liquid flow rate on drop diameter. It also was observed the effects of power law model coefficients on the drop diameter. If the effect of surface tension is neglected, the drop diameter is determined by the balance of Buoyancy, inertia and viscous forces for liquids with low viscosity. As shown in Tables (1) and (2), drop diameter and its volume increase with increasing superficial velocity in the nozzle, and therefore its volume also increases. This increase was observed in diameter of all samples, but there is no suitable relationship between the coefficients k and n with the drop diameter. 4-2) Effect of liquid flow rate on the time of drop formation Tables (3) and (4) show the effect of liquid flow rate on the time of drop formation. As showed in tables (3) and (4), the time of drop formation decreases with increasing liquid 
CONCLUSION
In this study, the drop formation process was simulated in a cylindrical container with an orifice submerged in a non-Newtonian fluid (power law model). Simulation was performed using SOLA-VOF numerical model. In this process, two orifices with different diameters were used with different liquid flow rates. Also, it was understood that drop volume increase with increasing liquid flow rate and the time of drop formation decrease with increasing liquid velocity. velocity in the orifice. The time of drop formation is the time that drop release from orifice. In other words, the time of drop formation decrease with increasing drop volume. Figure 1 shows the release steps of drop in a non-Newtonian fluid (power law) with orifice diameter 5 mm and liquid velocity 1 cm/s. The time of drop formation decreases with increasing liquid flow rate and release process is more quickly.
